ln P(t) = ln P(t-1) + µ µ + ε ε(it)
where: P(t) is the sum of the price plus dividend payments made in period t, µ µ = E {ln[P(t)/P(t-1)]} is the expected continuously compounded return, and ε ε(it) is the random change in the stock price from period t-1 to period t If changes in (log) stock prices are random, then (log) price levels follow a random walk Distinction between random variables and random walks is confusing for many (most) students
Random Walks vs Random Variables
Simple rate of return to an asset is:
R(t) = [P(t) -P(t-1) + D(t)] / P(t-1)
which is close to the continuously compounded return r(t) for small values of the returns Simple rate of return Equation (1) can be rewritten in terms of returns:
where the 'unexpected' return in period t is the error term ε ε(it)
As with the errors from regression models (e.g., APS 402), the errors should be random
Some Properties of the Random Walk Model
The mean and variance of returns are proportional to the length of the measurement interval k Define a portfolio return as the weighted average of the returns to the N securities in the portfolio:
where Σ Σ w(it) = 1.
The portfolio weights w(it) represent the proportion of wealth invested in asset i at the beginning of period t. Returns for More than One Security (i.e., a Portfolio)
Returns for More than One
The return to an equal-weighted portfolio is the average return to the assets in the portfolio in period t, so it is easy to compute but it is hard to maintain an equal-weighted portfolio through time you must rebalance every period as the value of the holdings change 
